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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the level reduction of an internal 
voltage to be supplied to a semiconductor device by sensing the reduction 
of the level of an external voltage lower than a prescribed level in such 
a state, outputting a relevant signal and supplying the external voltage 
to the internal voltage or cutting it corresponding to that output 
signal . 

SOLUTION: The level of an external voltage Vcc is converted with a 
reference voltage Vref and outputted to a driving part 2 by a voltage 
generating part 1 and by receiving the output of the voltage generating 
part 1. and an internal voltage Vdd to be fed back, that driving part 2 
outputs the internal voltage Vdd at a prescribed level to a switching 
part 3. Then, that switching part 3 outputs the relevant signal at the 
time of reducing the level of the external voltage Vcc lower than the 
prescribed level through an area sensing part 30 and corresponding to 
that output signal, the external voltage Vcc is supplied as the internal 
voltage Vdd or cut off. Thus, the level of the internal voltage to be 
supplied to the semiconductor device is prevented from being rapidly 
lowered and the erroneous operation of the semiconductor device can be 
prevented. 
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t. 10 

itit>PM0Shyy=^:^9fSic^-5tifim.t. i 

dt. l?EPMOSh5y>''X:?<?3Pl"f:^*«aj*«t: 30 

^PMos h7v>''x^'<7)Ki''f vtsffiratc-eii-eit 
y-hat^Kp^ yiftg?!itcaig$<ifc*PMos h7 
yi^xi^t, ^^i, tmPMOsh7y=Jxifff)Vu 

[00011 

\^<r)mth}mm^ i^ma. (vc 
c) ^^Lx^iim=i^mns. (vdd) 



[0002] 

d d t:^\^x^v^)W)nm%m d d sr ai:'j-r «.IB 
w^2t. wm^2twm^z^^inx^^-rA' 

<i^E at: J: 0 ^ nmo s v^y-Jx^ 

N 1 1 k, iS-fili.Tfl!«$irt:v%/::. 
[00031 fiE«E^a5 1 CtiV ^Ttt. ^ 
SEV r e f h \zm&^M-XM»VSmEV c 
ctr^SiiHl'^ >'*Wat:^$fL;tPMOS h 

^^y'x^'p 1 Ik, msm-a^tmisiZ'^tL^tiy 

- h&X/ H V'f yimmm&^tl^PMO S b 7 V-i^'X 
^P12. PI 3. PI 4k, imi.X\,^fl. 
[0 0 041 tt:. B?Sia&g52fc:i>v^T{i. rolE^ 

y-x{jji.^«ffvc c tate$fiHix>f yifimi^ij 

i^ciiimS^tlfiPMOShyy-yX'SrPlSt. 
[00051 MtC. MiSlliatili^sD F tfcl^Tti. 0 

T h* 1^ vaixy- h p m o s f 9 

yi^'xi'P2it. KPM0Sh7y>''x^P2ik« 
jS57-$-m-r'&PM0Sh7yi^*;^:?P2 2k, b5 
£PMO S hyy>'XirP2 1 0) KU^ >{C H U'f 

ie$tutNMosh5yi^x^'N2ik. frg)ia&S2 
<r)ai*jactc;y-h*<atestLi!riBNMos h^i^i^'x 

^'N 2 1 k«fS*<K®^rNMOS h9y>'':^5'N 2 2 
t. ^tl(>NMOSh^yi^Xi^N21, N22(OV- 

xiz Hu>f >*^$iiT-< ^-yjUi^E b^zx 

a£SkbT»frrSNMOSh9:^>''x^'N2 3k. 
[ 0 0 0 6 1 OT, Cico J: d {c«B£Six:^ila!3l«0^«c 
[00071 i-f. «BEI64»l«?5PMOSh7>'5^X 

p 11 <r>y-uzx:fji-i>m$mKy reftzxm 

PMOSh7>'yX:J'Pl ItCJiTESlflS^lC^Lt 
[00081 I = k (Vg5-Vt)^ 

[00091 ::>i-e, Vss{iPM0Sh7>'i'';^:J'Pi 
[00 101 iJ^v^f, mffi^ai<o=&PMOSh7y 

yX:?P12, PI 3, P14CO«IS*»*B5iePMOSh 

^ys^'x^Pi ik^tt-CfcSk. ^PMOShyyi^ 
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[00 1 11 Vss = Vi +a 

[00 121 
[jStll 

H 

[00 131 ^<0J©^. l^a^lfcJ:»)l>^P MO 10 
<1, B!rS«ffiVGs«03fll<03VGs(c^:'), $fa«EVc 

cs.x/mmi±y r e f t . 

^<nms.y a Ji 3 Vgs (c-^{cSi^$iti. . 

[00 14l»:ut:\ KSEVaJi. 03tC^L!tMlft 
ti(i5gDF<0NMOS h7>'>''X:J'N2 l«0^'-hfc:EP 
JD^^^I. eNMOSh5yi?;^:5'N21«R«0*ONM 
OSh5>'x;^:^N22iO^-h tCJirtgCmffiV d d *»* 

[00 1 51 -^t, 03t:fcV^Tff£«-NMOSh5> 
>'';^^'N21, N2 2fc^SnfcNMOSh7>'i^';^ 

[00161 Vdd = Vgs =3(VT+a) 

[00 171 i<OJ:3^HR^3*»^.#4»iiiirtai«E 30 

V d d«i®Kort»«ffiv d dfiifc i.x^m=ftz 

[00181 

[^A^W^Lidt-rsillSl U^Sfc, ::oJ:3(c 

re f Jti^fflflrr^PMOSh^Vi/X^'Pl ic?:«&f^ 
l**«teftS«*-^>l5Jg^Ci^LTBilEPMO S h 7 
yi;;t:?Pl 1*>-|5}^«TIWPL. Sg^^a^omffVa 
A«^fc:fi< !5r->r rtSWEV d d l''<.>\dmTt!>t: 40 

[00191 mmi. napiffvd d*^=RS<«ror 

t . ^m'f^m^^tih rtawEv d diimsttis 

[ 0 0 2 0 1 -e^-e. *j%Haoaw<±ii-smffiv c c o 



[0 0 2 1 1 *^cDf6iO@W»±. ^SEVc 
c ff)]^K)UmiTLt: b # , msmSV c c 

*^<ortaJiiEv d d izmmm txm 

[00221 
[00231 

m«BEV r e f 0 il-gftSEV c c cOU'<jl'5rS3^ L 

•caji'jf s«flE^ffl5 1 1 . wmsm.^ i (r>ai:hm 

imti1^Wl^yddt:^tfXm^U^<0!^WmE 

trtiiiji-tw^mms 0 b . mmmssis o<oaj:>j 

mmzX 0JI-S5«EV c c ^rtai«EV d d fc LT«i^ 
UXtijgBrrs^-f •yf->'^'®3i:. 

[0 0 241 -tUTs fn2««!S»aJ3 0{CfeV^Ttt, 

SiPSEV r e f jc: i *)9l^mSV c c (7)K;l'€:^ 

Lx}iiij-rhm2^mm3 1 1 , ^«EV r e f 
izX m&V&yc c<OU'OW$-i!irSlg2B®fi^953 

1 (Oiii:hm&y d(ou^x 0 t>fiv^iij^)«ffv e taj 
uthmsnsmMssb. miEm2mEiE^3J3 1 
c7)aj:>j«EvdatfKSi»3mEii*a3 sioasi^jSE 

Ve<ou'<.;Pi&Jt!RUTifcifm#v f i:iii:hi-himm 
32b. *»^fll^$ttTV^S. fiiB:^^ 
a3tCfcV>-Ctt, B5M!lt«a3 2*><?>ai:>j-ri.jt«fi-^ 

V f K J: 0 tmmy c c i&rtaj«Ev d d izmxtt 

3mti P MO S h 9 y i^'X^' P 3 1 CTfllJt^nT 
[ 0 0 2 5 1 WSII2mE»ta53 1 fcfc^^T 

^9Eycc^z^^fvf::Pmoshyy=JxirP3 2 
b. SEPMOSh5>'y;^:J'P3 2«0KW ybW^ 

tc^ti^tiy-hsx/i'uH ytfiimm^iifzPMo 

Sh7>'j^'X:J'P3 3. P34, P35i:, -?-tL^>PM 
osh7yi^'x^P3 3. P3 4Sfc:i^$ity^ft$i;R 
fc. WiPMOShyy'Jx^PSSffiVl'^ yipht^ 
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5 

[00 261 ifc, ro^3mESfe^3 3C4>V^T 

«EV c c {cajg^iut PM O S b 5 V vX^' P 3 8 
^PIV10Sh^yyX^'P38<OHM>'i:S%ra 

OSh7>'i^'X^'P39. P40i:, mEPMOSh? 

yi^x^^p 3 SCO Hv-f yipty9mf;sm^tifim=f-^ 

^ d*»^,aS:>rt-6m2«EEI6^«3 1 c^as^SEV d t 
meffl^ e*»^,!iJ*i-SIS3mEEIfe±S3 3<oaj:ft®E 

^mm&^ivfiPMOshyyi^x^pset. Spm 

O S h 7 yi^'X^' P 3 6 fc«S[S 7-SJg|Rf & PMO 

S h7>'y;^:J'P 3 7fc. fiEPMOS h^Vi^X:?? 

«ffii4af3i<oaj*iadtc:aissn/;NMosh5> 20 
^m^txmsss^3m&m.m 3<oaj:ftasv e c 

y-h)!fiie3flfcNM0Sh5>'>^X^N3 2i:, ^ 

tit,NMOs\-'^y'J:^i^n3i. a 3 2<r)V-xtcy 

UTl6#tSNMOSf^^i''X^'N3 3i:. S-filiT 
[ 0 0 2 8 1 OT. i«0 i 9 tHaB£$ftfc2|£|KBtcfi^* 

^^m^mmsm.mmm¥^^::nu mi m 
\>^xm.m-t. 30 

[00 291 t-r. ^«EVre f*«l^2mEII^ 
3 1 ® PMO S h ^Vv'X^' P 3 2<oy- h tmSSE 
%4IS3 3<0PMOS h^yi^X^P 3 8«oy— h fctC 
ma^il&t, MaPMOSh5>'5^'X:J'P3 2(:^ 
SitjtPMOS h7>'>^X^'P3 3<0F W yJgf^dcO 
WEVdij. ^$rLf^2-5<?)PMOSh7yi^X:J'P 
34. P3 5a0t^Rfci')»:<^«^4t:S^t:tJ: 

[00301Vd = 2(VT+a)+IiR 

[00311 ii {4iaiiRfcS*ti^i&^ « 

■r. 

[00321 l5gm3mffi(fe^a53 3<^PMOS 
h7yi^X^'P3 8<0HW>^e<0«EVe{±. S 
%$*tyt:2-:x^PMOSh7>'i^x^P39. P40t: 

[00331 Ve = 2 (Vt +«) 

[00 341<}CV^-C. «fiBttffVd*<itii33 2i7)NM 

Ve3!i«ikSca53 2<0NM0S h7y>''X^N3 2C0y- 
hKironiSfLT. -e^L^.mEVd, VeOWl^iJtSS 50 
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mEVd<OP''<./P*5^VeWW''<JPJ;'9fc©V^ 

[00351 i/o, i^SSWty c c ^)^'<;I^**©<'^i:fS 
2«ffi^S3 l«0PMOSh5yxX^'P32&tXm 
3«ff^^3 3i?)PMO S h'yy'J:^^ P 3 SASfiSW 

2oa5*«foa5:Jjm^vf*<ys-f«®c^r-5-c. x>f 

•y -J-S 3 <0 P MO S h 7 y xX P 3 1 i&f ^' - >'3i->' 
L. c:<Oi:^<Oi6m41¥5l^IsIK<OiM^kl^«lt:^:&. 

(00361 ^^mS.V c c (7)UK)l-iHSrfLX 
&6gJK«l^'OPt::MSfc. fiaPMOS h^^'i^'X^' 
P3 2{4l8Jg^n!)f^L4&«>***. ISIEPMOSh^ 
yi^'X:? P 3 8tt-?-<0^ ^ fiSfO^lStWf^S . 

[00371 EP^>. ® 2SE^g?3 1 {±i1.«mEV c 
c i:«%mEi:<^ISfc4ffliOPMOS h^y vX^P 3 
2~P3 5at^Hl«^)^R*«it5iia3SStl, lfiffiS3 
n^:±Si 3 3 im^MEtV cct ^^iZ 3m<r>PM 
O S h 7 y i^'X^' P 3 8~P 4 0 *5a*S3fLt: V ^Sfc 

lb. mm2msm.mi<^PMosh=7y-jx^p 
3 2i)mzmmm'mf^^it. :i(om<7)m2msm. 

[0038] Vd = 2(VT+a')+IiR 
[0039] }X^^X\ i^3?«BEV c c *>-ffiT L^ftTiK 

m^n^Lfiioic. m&vdcDi'Kji'tiim&v 
effii'Kii'X'ot&K^hb. :i<m^xmiitmi3 

[00401 

2(Vi+a')+IiR < 2 (Vi +a) 

[0 04 11 L.;'i*>-p-C, mfex-f-xf^soPMOS 
YyyVX^P3Hfi9'-y:i>^tlX. JtaWlEVc 

c *<^rtssmEv ddthx^-h ^tth . 

[0042] 

[00431 -eLT. mm2tz§sm<7i^izxt\js. 

fiT LJtil^gSmEE V c c J: S rtS«EV d d U^<jUD 
[0 044] tf::, m^3RX/4iz§lML<r>mni,zXti 

. ii^mjEv c c imr^h t § . miST tfzfmm 
Ev c c t J: 0 2-j<owtfmMict)hmmmxm& 
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[ 0 0 4 5 1 Mfc. K:^<036BHfc Jrtitf , ffl 

[00461 -eLT, IBScJaStgtti^lHBt-k^lfcf. 
^lOTEV c c (nVKiVlfih SmS® < ^-5 i: . 
«EVcc$rl^mEVdd{c^$*6yi*. STg^ 
aniE V c c *e|i§fl«^^fclS«l2in$fiS k V ^ d SO* 
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h, 

1 mE%±^ 

3 

31 m2mE^^ 
10 32 jass 

3 3 ms^ffi^s 

P11~P 1 5, P3 1~P40 PMOSh^yi^'X 
9 

N11.N31— N33 NMOSh^^y'X^' 
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iwm^m^i mm 

^ 

( vc c ) ov'oi/^s^uTaj^rsmitiBBi^gp 

il) t. aSgimrafeiS ( 1) iOai*«ff (Va) 
f:*«ja$iifcrtiS®EE (Vdd) fc2ril:«L-C0rSt"<. 

;Kort»«E(vdd) s-^ajift-rssHBaf (2) 

(2) tfoa^Si^ (C) tJgffi«E(Vss) 
S{CSM$il^NMOSh5>'i''X^' (Nl 1 ) i& 

ji-awE (Vc c ) tou'oi^^bi&aflrrs^MB^BEs 

»a5 (30) fc, 

ii-smE ( Vc c ) tmmm ( 2 ) <oai:>jJS^ 
( c ) ia(c«5K$<t-c, mm&9^^ ( 3 0 ) <^ 

{iJ:Jj{= i OJI-Smffi ( V c c ) SrrtlS«ff ( V d d ) i: 

1iilBi1^«ESMI»(30) »4> ^P1iE(Vref ) 
{cJ:')J1-a5tlE(Vcc) $-^J-EtT*^mK ^211 

(vd. ve ) ^aj*^sm2. msms^^ ( 3 

1. 3 3) fc. USmU m2®E (Vd. Ve) cow 

'</H&ifcKLr{B*1-Sifclie« (32) kif^m^ 

B»2«BE^gS ( 3 1 ) ;±. il^mffi (Vc c ) A« 
Bf^K/l^JSUtCftS fc . m2«E ( V e ) J: 0 fcav^ 

|gl«E(Vd) JrttS^lt. i1^«E(Vcc) *«Bt^ 

u^uarx'hht. ii2mE (ve) iotftv^mi 

«E (Vd) ^\&:h-i-hZb^mLt-i-i>^im=F<^ 
im$m2 1 ffl[iem2«E^g5 ( 3 1 ) 

E ( V r e f ) bCBJjnL. v-x\ii>mm& 

(Vcc) tlSK^nfclllPMOSh^Vi/;^^' (P 

32) fc, 

^1 PMOSh^yi^';^^' (P32) (^VU^ytWt 
asms. (Vs s ) Sfc:*'5r«9i|i^$<x<:mi~ll3^ 
^JT-FMPMOSh.^yy'X^' (P3 3~P3 5) 

(P33. P4 4) StCg^^iXfc^ (R) i:. 5r<i 
t. mS^l^^ ^~)^MPMOShyyi^Xi^ (P3 
4 ) <o H u>f ya^^-nn^'f- ( d ) i 5 {cfil^^il 

iig«ja3] fjiEm3«E^8?(3 3)tt. 

E ( V r e f ) ipy-uzdmL. y-X{4^t#lE 



(Vcc) (Cg^$itfcm2PM0Sh7yj^'X:^ (P 
38) fc. 

iS|g2PM0Sh^y>-'X:J' (P38) cOHW^fytS 
tfi«E (Vs s ) |IIfc:*^B?!l«8g$it:tlg4. ^5^^ 
>fjr-KSPMOSb7yvX^ (P39. P4 0) 
fc. m^2PViOSY7y'JX^ (P38) 

tDKU-O-A'aiift^ ( e ) {C^rl> iotc^^^iTJtC: 

[it*fl4l M^^-yf-^ (3) {±, PMOSh5 

y=;x9 (P31) T*sc:f:i&!^fc-rsfS*aii£ 
©o^fs^flcs^rtaifiEa^iiiii. 

[ffiE^i^«s«i mm 
iwmm.^^\ 0 0 22 

[0022] 

tiJi^Ttt. ^«E(cj:0M««EiOK;WSr^L 
KISS? t . 9\mVE.<n X^Kii'im^VOi'lXriZ^f L 

^rta5mEtc«8&x<±jiiirri)X>f >yf->'^^«t, 

iwsEM^mi^] mm 
[mumms^} 0023 

[00231 

[i£BHcoiii5<o}^i uiT. ^m^ymtmmizn 

ipmEV r e f {Ci •) }^«EV c c COK/WS^^ L 

r aj#r&mE^a5 1 1 , isiEii^ 1 oaj^at^ 

JSja-r-SrtS^EV d d ?:g(tT0rSW^l'<7)rta!«E 

iaiii-thmb&2t. i-hSttEvc c<!OW'^;p*^S 

^tii:n-rh9\-sms.^^3 0 1 , M?f^wE!^iai3 
ocotam^izx »)3i-a5«Ev c c i&rtstmEv d d t 

[#^iE4] 

[«fiE^^«i«] B^ms 

[1l§Btf^9g«] 0 0 24 
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[00 24 J -f-LT, mmmsm^s oiz^%^x 

(i. «jpmEV r e f (C J: 0 ^mSy c c COP'^./P^^ 

iasuTa}:*)-ti>m2mEii^3it, mmKvr 
3 1 coffi^niEv d<ou'</PJ: "5 t«i.^ai*mE V e 

{rajA-rS^3«BE^g53 3fc, mEI52«ffli^ 

3 1 oai:*)mEvd&i^i5sii3mE?64a3 3«m* 

i^3 2fc, J&^J^m^tl-C^S. |ir£X>f -/^ 

y^'asBfciiv^Ttt. ffl»ufc«iaJ3 2*>/i>ai:frrsitis 
m^v f t i oM-as^Ev c c $^rta5«BEvd dizm 

XimWitt PMOS h ^yyXi^P 3 1 
[«iBktlK«B=&3 003 5 

[00351 i'f-^ttEVc c(r)U^\^i}^\,'^t^ 
2l|Ef64a?3 1 i^PMOS h^yi^X^'P 3 2aif|g 
3«E^I4a533«PMOS h9yi^X^P38*5«^ 



*« ^ Vet Vcc 




2<?)aj:>j«f<oa5:Jjffi^vf3&«>'N>f«®C^r->-c, x>r 

[*iiiEj**jaB«i n^wm 

1 

2 

3 ;^-f-/^:^^'a 

30 9mmsmm 

31 i^2ms?e^ 

32 Ikl^g? 

33 msmsms^ 

P11~P15, P31~P40 PMOSh^yi/X 

Nil, N31— N33 NMOSh^yi^'X^' 
[¥8^£7] 

iWEMMim^] mi 
mil 



»o _ _ 

32 JtKB 

39 . 

Ni 1. MSi'-iias iiH0S}>»:/9A> 
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